Synthesis and characterization of heparinized polyurethanes using plasma glow discharge.
Polyurethanes (PU) were synthesized from 4,4'-diphenylmethane diisocyanate and polytetramethylene glycol, and subsequently with ethylene diamine as a chain extender. The PU film was exposed to oxygen plasma glow discharge to produce peroxides on the surfaces. These peroxides were then used as catalysts for the copolymerization of acrylic acid (AA) and methyl acrylate (MA) in order to prepare carboxyl group-introduced PU (PU-C). Heparin-immobilized PU was prepared using the coupling reaction of PU-C with polyethylene oxide (PEO) followed by the reaction of grafted PEO with heparin. The surface-modified PUs were then characterized by attenuated total reflection Fourier transform infrared spectroscopy, electron spectroscopy for chemical analysis (ESCA), and a contact angle goniometer. The concentration of carboxylic acid groups on the PU surfaces could be controlled within the range of 0.47-1.68 micromol cm(-2) by the copolymerization of AA and MA. The amounts of heparin coupled to terminus amino groups on PU-6 and PU-33 were 1.30 and 1.16 microg cm(-2), respectively. The water contact angle of the PU was decreased by AA grafting, and further decreased by PEO grafting and heparin immobilization, showing an increased hydrophilicity of the modified PUs. A 3% loss from the originally bound heparin appeared within several hours and thereafter almost no heparin was released when heparin-immobilized PUs were immersed in a physiological solution for 100 h, indicating the covalent immobilization of heparin on the surfaces.